After describing the institutions for health care in China as they evolved since 1949, this paper presents statistical demand functions for health care. It applies the demand functions to explain the rapid increase in health care demand and the resulting rapid increase in price when supply failed to increase. The failure in increase in supply was traced to the system of public supply of healthcare in China. The reform experience of Suqian city in the privatization of healthcare is reported to demonstrate the positive effect of privatization on supply. The government's health care program for the urban and rural population is described and an evaluation of it is provided. Outline
With a population of over 1.3 billion China has received much attention, including its spectacular economic development since 1978 and the accompanied deterioration of health care for a substantial segment of its large rural population. Section 2 of this paper recounts the success of the PRC in improving the health conditions of its population from 1949 to 1980 and describes the changes of the public heath care system after 1980.
In section 3, statistical demand equations for health care are estimated. Using only annual time-series data from 1995 to 2003 I have estimated an income elasticity of somewhat above unity and a price elasticity of about 0.7. Using cross-section data on per capita expenditure for health care and per capita total consumption expenditure for urban and rural population separately I have found the total expenditure elasticity of demand for medicine and medical services to be approximately unity with small standard errors for both populations. Taking their average value 1.042 as given I have used time series data to estimate price elasticity, obtaining a value of 0.63 with a small standard error.
In section 4 I document the surprising fact that the per capita supply of healthcare did not increase from 1989 to 2004 when output of almost all other consumer goods increased rapidly in the course of China's rapid economic development. I trace the cause to the public supply of health care, and use the recent reform experience in Suqian city to show that privatization can lead to a rapid increase in supply as it did for that city. Government programs for the health care of urban and rural population will be described in section 5.
Section 6 is an evaluation of the government's programs. Section 7 concludes.
Changes in Health Care Institutions
Since 1949 the Chinese government has had an extensive program to improve the health conditions of the Chinese people. One indicator of the improvement is the decline in the annual death rate from about 17 per 1000 in 1952 to 6.34 per 1000 in 1980, as shown in Table 12 .1 of Chow (2002) http://esa.un.org/unpp/p2k0data.asp). In the mean time many diseases were eliminated or brought under control. Programs for hygiene and health protection were introduced. A large number of health personals were trained and healthcare institutions were established by 1980. See Chow (2002, pp. 212-3) for details.
Before economic reform started in 1978 the Communes in rural China provided health care through a three-tier system that was managed and financed locally. In the first tier, the part-time barefoot doctors in health clinics provided preventive and primary care. For more serious illnesses, they referred patients to the second tier: commune health centers, which might have 10 to 30 beds and an outpatient clinic serving a population of 10,000 to 25,000 and which were staffed by junior doctors. The most seriously ill patients were referred by the commune health centers to the third tier: county hospitals staffed with senior doctors. The "cooperative medical system" (CMS) that organized the barefoot doctors and provided other medical services to the rural population was part of the commune system and was financed by the communes' welfare funds.
Thus the CMS served the dual role of a supplier and a collector of insurance funds for the farmers to pay for the services. Healthcare can be adequately supplied in a planned economy if the planning authority, as represented by the Commune leaders in the present case, controls all resources to produce healthcare including capital facilities, personnel and medical supplies.
After economic reforms in agriculture the above healthcare system collapsed as the system of Communes collapsed. Publicly provided healthcare became the responsibility of the local governments which, in poor regions, did not have the financial resources from taxation to supply adequate healthcare. The facilities and services deteriorated.
Barefoot doctors found it more profitable to work full-time in farming or to set up private practices outside the system. As incomes of farmers increased the demand for betterquality medical care increased. With limited supply prices went up. The low-income farmers cannot afford to pay for healthcare of the same quality as was previously supplied under the collectively financed CMS.
In the language of the World Bank (1997, p. 3): "The shift away from a communal system deprived the rural cooperative medical system of its sources of community-based financing. As communes gradually disappeared, so did the cooperative medical system.
Only about 10 percent of the rural population is now covered by some form of community-financed health care, down from a peak of 85 percent in 1975. (There is much variation in coverage among provinces, however, because of differences in interpretation of national policy.) As a result, some 700 million rural Chinese must pay out of pocket for virtually all health services. Without insurance, medical expenses can lead to deferral of care, untreated illness, financial catastrophe, and poverty."
For the urban population before economic reform health centers and hospitals associated with state-owned enterprises and other government institutions cared for the employees and their family members. With urban economic reform in the 1990s state-owned enterprises were made financially independent and downsized. State enterprises and other government organizations had difficulty in financing the health care of their employees.
During this period, along with the restructuring of the state enterprises to become shareholding companies that are to be relieved from their burden to provide welfare support to its employees and their families, the Chinese government was in the process of establishing a medical insurance system to replace the previous system. Under the new insurance system introduced in 1998 in addition to government contribution, the employer contributes 6 percent and the employee contributes 2 percent of his wage. The large number of non-state enterprises can also participate in this insurance system or can afford to pay wages to their employees that are sufficient for them to be self insured. In other words, the government has instituted a new insurance system to pay for health care
for the urban population after the gradual reform of the state enterprises but has not provided a similar insurance system for the rural population after the rapid privatization of farming.
Besides government neglect, the second reason for the rural population to receive much less adequate health care is their low income. As the data in Table 1 Table 3 also shows how much more the urban residents spent on medicine and medical services in 2002 than the urban population. As a result of government neglect and income disparity the rural population receives much less health care than the urban population in China. This is one of the most serious social-economic problems in China.
Statistical Demand Functions for Health Care
We will show that the theory of consumer demand is applicable for explaining the aggregate data on the quantity of health care provided, the relative price of health care and real income, and that the estimated statistical demand function can be used to explain the changes in the ratio of health care expenditure to GDP.
There has been a rapid increase in health care expenditures in recent years, at a much higher rate than GDP. The ratio of health expenditure to GDP (data in Table 1 and Table   2 respectively) increased from 2257.8/58478.1 = 3.86 percent in 1995 to 6584.1/116741.2 = 5.64 percent in 2003. This fact can be explained by an income elasticity of demand close to unity together with price elasticity less than unity as will be explained at the end of this section. Note in Table 1 that health care expenditure out of government budget is only about 16 to 17 percent of the total whereas individual expenditure accounts for 55 to 60 percent. This fact supports the application of demand theory to explain health expenditures since the consumers have to pay for them. Demand equations for health care can be estimated by (1) using only aggregate time series data and (2) using cross-section data to estimate income elasticity as a check on the estimate obtained in (1) and to be combined with the time series data to improve our estimate of price elasticity. Note that this demand analysis deals with the quantity of health services demanded and not the health conditions as measured for example by the death rate or life expectancy of the population in relation to income or the distribution of income, a subject discussed in Deaton (2003) , among others.
Time series data on quantity of health services Q, GDP, a price index pr of health care, consumer price index and population are given in Table 2 . We define the quantity of health care Q, as exhibited in column 5 of Table 2 , as the ratio of total health care expenditure in Table 1 to the price index pr (1995 =100) of health care service in Table 2 . It is the amount of health care services measured in 1995 prices.
Note the very rapid increase in the price of healthcare in China. We further define the relative price p of health care as the price index of health care pr divided by the consumer price index in Table 2 and real income Y as GDP in current prices divided by the consumer price index. Let q and y denote respectively per capita quantity of health care
and per capita income, obtained by dividing Q and Y respectively by population as given in the last column of Next, cross-section data are used to estimate income elasticity of demand for health care. Table 3 shows cross-section data on per capita expenditures for medicine and medical services for five different income groups among the urban and rural families in 2002. As reported in Table 4 , regressing the log of medical expenditure per capita on the log of total expenditure per capita yields a total expenditure elasticity for the urban population equal to 1.080 (with a standard error of 0.023) and for the rural population equal to 1.003
(with a standard error of 0.023). The adjusted R 2 of these two regressions with 5 observations are equal to 0.9981 and 0.9980 respectively. period we will use the 2002 estimates to combine with time series data to improve our estimate of price elasticity. Given that over 60 percent of China's population is rural but their total expenditure for health services is smaller than that of the urban population I simply take an average of 1.080 and 1.003 or 1.042 as our estimate of income elasticity of demand (which is the same as total expenditure elasticity if total expenditure is proportional to income). This estimate is quite close to and highly consistent with the estimate based on time series data alone as reported in equation (1) above. Table 3 Urban 1 Given the small standard errors of the cross-section estimates of income elasticity and the small standard error of the estimate of price elasticity in equation (2) which is conditional on the given value of the income elasticity, we can be fairly confident in using these estimates to discuss the trends of health care demand below.
To deal with the problem of simultaneous-equation bias, I regress lnp on [lnq -1.042 lny]
and obtain a regression coefficient of -1.522 with a standard error of 0.112. The inverse of this coefficient provides an estimate of price elasticity equal to 0.657. Since it is very close to 0.633 the problem of simultaneous-equation bias is not serious and we can use equation (2) to explain and forecast demand with confidence.
We provide further empirical support for our estimate of income elasticity by using provincial data. If lnp is added to both sides of our demand equation (1) we have, algebraically,
Provincial data on health care expenditure per capita pq and income per capita y can be used to estimate income elasticity a if lnp on the right-hand side of (3) is uncorrelated with ln y and can be combined with e as the residual of the regression. We recognize that residents in provinces with higher per capita income may pay higher prices for health care but p in equation (3) refers to the price paid for health care of the same quality and the higher prices, if observed in richer provinces, are assumed to pay for products or services of higher quality.
The estimates by using provincial data are given in the last two rows of The regressions based on provincial data can be used to study the relation between income inequality and inequality in medical expenditure across provinces for urban and rural residents. Define income inequality by the standard deviation s(ln y) of log per capita income across provinces and health expenditure inequality by the standard deviation s(ln(pq)) of log per capita medical expenditure. Since the correlation coefficient R in the regression of ln(pq) on ln y equals the ratio of income elasticity a times the ratio s(ln y)/s(ln(pq)), we have:
Thus our measure of inequality in medical expenditure s(ln(pq) is a factor (a/R) times the measure of income inequality s(ln y). If the factor is greater than one, the former is greater than the latter. The smaller the correlation coefficient R, given the regression coefficient a, the larger is this factor because other factors contribute more to the variation of medical spending. Using data for 2004, the factor a/R equals 0.919/0.742 or 1.239 for urban residents. For rural residents it is 1.162/0.799 or 1.454. Hence inequality in medical expenditure is larger than inequality in income across provinces for both urban and rural residents. The ratio of medical spending inequality to income inequality is higher than for rural residents than for urban residents partly because the former have a higher income elasticity of demand for medical expenditure. This may be the result of the better insurance provided for urban residents.
Our demand equation (3) can explain the rapid increase in per capita expenditure for health care. Taking the derivative of equation (3) with respect to time we have:
Using data on y and p based on Table 2 , we find dlny/dt = (ln 2714.89 -ln 1594.47)/8 = 0.0665 and dlnp/dt = (ln1 -ln 2.36738)/8 = 0.1077. The right-hand side of (4) 
The first term on the right side of equation (5) indicates that the health expenditure income ratio will increase as per capita increases if income elasticity is larger than unity.
The second term implies that the ratio will increase if price elasticity is smaller than unity. In the case of China the income effect on the ratio is small because income elasticity is not much above unity but the price effect is large enough to explain the increase in the ratio from 3.86 percent to 5.61 percent. A similar point about the increase in the ratio of education spending to GDP was made in Chow and Shen (2006) on the demand for education in China, where the demand is also found to be price inelastic.
4. Supply of Health Care: Public or Private?
After almost three decade of economic reform towards a market economy in China, the most striking fact is that the supply of healthcare remains almost entirely public. People in China, whether in government or outside, still believe that healthcare is a part of the social welfare system and that therefore the supply of it is the sole responsibility of the government. Statistics presented in column 5 of Table 2 and later in Table 4 show that the per capita supply of healthcare in China did not increase from 1989 to 2003 while the per capita output of almost all other products and services in China was increasing at a very rapid rate. The only reasonable explanation of this remarkable phenomenon is that healthcare was publicly supplied. Hospitals, health centers and health clinics are almost entirely publicly owned and publicly operated. Healthcare is the responsibility of local governments or state-owned units. These units have limited budget and have no incentive to increase supply. For years they simply maintained the existing level and considered that sufficient in fulfilling their responsibility. Since supply was not market determined, market forces did not operate to increase supply in the face of rapid increase in demand.
The result of increasing demand is an increase only in price with no increase in the quantity supplied as the data in Table 2 have shown. The healthcare industry is the outstanding example of failure of China's economic reform towards a market economy.
Evidence for the limited increase in supply of medical services was presented in column 5 of Table 5 . If public ownership and operation of healthcare facilities is the reason for the lack of increase in supply of healthcare we need to present evidence to demonstrate that nongovernment operation will increase supply. Such evidence can be found in the Not only was price lower and supply greater, but the quality of healthcare has improved.
Patients interviewed reported better service, better attitude of doctors and shorter waiting time. Furthermore, the inflow of investment has led to the increase in the number of which did increase because price decreased), the new equilibrium will have a lower price and larger quantity than before just as the data indicate. The product of price and quantity expenditure also will decline when price declines if demand is price-inelastic (price elasticity being -0.633 as we have estimated in section 3 of this paper). Hospital income which equals revenue minus cost can increase if competition has led to significant reduction in cost. All the cited facts about price, quantity demanded and supplied, expenditure of consumers, and income of hospitals can be explained by elementary economic theory.
2. "The economics of healthcare has its special laws. The first is the existence of asymmetric information between suppliers and demanders. There is a natural monopoly for the supplier…. If the suppliers are motivated by profits, the hospitals will find ways to obtain more profits by misleading the consumers such as inducing a higher demand. As a result the patients will be harmed."
While I agree that asymmetric information, monopoly power and profit seeking at the expense of the consumers exist, evidence in Suqian and elsewhere has demonstrated that these are not sufficient to undermine the advantage of private supply of healthcare as compared with public supply. A public hospital in lack of funds provided by the government and doctors working in such a hospital can also use monopoly power to raise more funds or to increase income at the expense of the consumers. Evidence of this will be provided in section 6 where asymmetric information will be further discussed. A private system allows for competition among many hospitals and reduces the monopoly power of government hospitals. Given the available hospitals and doctors, most consumers in Suqian and elsewhere are able to choose the better ones even some may be misled. Doctors and hospitals misleading patients for short-term profits will be discovered by the intelligent ones and words will spread. They will lose out in the longrun and most of them understand this.
3. "Reductions in price and in expenditure are different concepts. In China prices of healthcare and some medicine are controlled by the government. When citizens complain about expensive healthcare they refer to large expenditure, which are the product of price and quantity. Quantity is subject to the prescription of the doctors."
Except for the first sentence the remaining three are subject to error. First, our study of demand for healthcare has demonstrated that price has been determined by the increase in demand in the face of limited supply. It is market determined. Even if officially the government has power to set some prices it has to follow market forces in setting the prices. For example if the government had failed to increase price in the face of increasing demand there would have been serious shortages which we have not observed in China. Official statistics in column 4 of Table 2 show the rapid increase in the price of healthcare, which the government would have prevented if it could. Second, there is no evidence to support the assertion that the complaint about expensive medical cost is a complain about total expenditure and not a complain about price. Citizens know the difference between price and expenditure. Third, doctors can manipulate the quantity demanded only to a limited extent, for reason given at the end of the last paragraph.
4. "We have observed 'competition in healthcare equipment' to attract patients. Since the patients are not well informed they tend to seek the best known hospitals and doctors and the most up-to-date equipment. Hence there exists competition in providing skilled doctors and best equipment and not in price. Some of the new equipment is superfluous and the cost is ultimately charged to the patients."
My response is that such "quality competition" is a good thing in offering a better product to the consumers. Again the consumers cannot be assumed to be entirely ignorant "In health care, we put great effort into improving the public health system and rural health care work. Over the past three years, the central and local governments spent 10.5 billion yuan to basically complete establishment of a disease prevention and control system that operates at the provincial, city and county levels. A total of 16.4 billion yuan was spent on setting up a medical treatment system for public health emergencies, and work is proceeding smoothly. The central government spent 3 billion yuan from the sale of treasury bonds to support the establishment of health clinics in towns and townships in the central and western regions, thus improving public health and medical treatment conditions there. Trials of a new type of rural cooperative medical care [insurance] system were extended to 671 counties with a total of 177 million rural residents. We intensified efforts to prevent and treat major diseases such as AIDS and gave high priority to the prevention and control of highly pathogenic avian influenza, keeping it from spreading and infecting people. Progress was made in population work and family planning."
Thus the government programs include disease prevention and control, treatment for public health emergencies, the establishment of health clinics and the health insurance 
Evaluation of the Current Health Care System
From my discussion of section 4, it becomes obvious that the main weakness of China's healthcare system is its failure to allow and encourage private supply. Since the government program deals mainly with demand by providing insurance and with public supply these are the topics to be discussed in this section. I will first evaluate the effect of the government's program to improve the healthcare of the rural residents as stated in the last paragraph of section 5. I will then consider the special characteristics of the economics of healthcare and examine how they affect the healthcare in China.
Before economic reform the cooperative medical care system had adequate funding under the Commune system since the Communes controlled all the farmers' incomes. In 1985, only 5 percent of rural villages had such a cooperative health care system, with private financing becoming the main source of payment for medical care. From 1990 to 2000, the share of total government health care spending that went to rural areas was reduced from 12.5 percent to 6.6 percent (Zeng (2004) , p. 309), partly accounted for by the reduction in the proportion of population in rural areas. Government funding has since increased together with an attempt to expand the CMS as described at the end of the last section.
How effective will this plan be in improving healthcare for the rural population?
More farmers are expected to be insured. The 40 yuan subsidy to pay for government health insurance is small as compared with the per capita annual income of almost all farmers. Hence total spending on healthcare will not increase substantially through the income effect. However healthcare spending (including both private out-of-pocket spending and spending by government insurance) and the quantity of healthcare demanded will increase through the price effect since the price of healthcare to the insured rural residents will be substantially reduced. Under the government insurance system many rural residents can pay for treatment for illnesses which they otherwise cannot afford. They will take preventive treatment or treatment for an illness in its early stage which they would not otherwise. A government program of social insurance can have an important effect in improving healthcare for the rural population because many rural residents may not voluntarily buy such insurance. In fact many have not voluntarily done so as they are now paying for medical expenses only when they are seriously ill.
How much success this insurance program and the program to build a clinic for every village will have depends on how well the government can organize the rural residents to join the insurance program and how well it can increase the quantity of services available through the establishment of additional clinics in rural areas. The provision of healthcare will increase even faster if the government allows and encourages the establishment of private clinics and hospitals.
We next turn to the special microeconomic characteristics in the market for healthcare.
First, there exists asymmetric information between consumers and suppliers as discussed in section 4. Although the consumer can choose the physicians and the hospital to a large extent, the treatment for any particular illness is chosen mainly by the physician. One consequence of this is that expensive and perhaps unnecessary tests and treatment may be recommended by the physician who tries to minimize his risk of having to take responsibility for neglect and to maximize the payment to himself. Second, if the consumer is insured, and if he does not pay for most of the cost of medicine or treatment under some form of co-payment system, he has no incentive to economize the use of the resources. In the mean time hospitals and physicians could also take advantage of the insurance system to extract as much as possible for their services. Asymmetric information and medical insurance are two important sources of wastes in the provision of healthcare. In spite of the above possible sources of waste, we have found that the demand for health care is responsive to price in our estimation of the demand equations and that private supply of health care will be responsive to price and will provide more, cheaper and better healthcare to consumers than public supply.
Wastes in the public health system in China are described in Huang (2004) . Some consumers and the physicians have colluded to bill the government insurance system for unnecessary expenses and even for falsified medical expenses. Hospitals and physicians have also billed public insurance for unnecessary or non-existing expenses. Hospitals and medicine producers have cooperated to over charge the insurance system. Pharmaceutical companies collude with doctors to increase the use of their drugs by paying a percentage of sales receipts. The consumers suffer because parts of medical expenses are not covered by insurance under a co-payment system with a fixed annual deductible. The control of costs by the Chinese medical insurance system in the face of such attempts to over charge is a difficult task. Allowing private insurance to compete might help improve the performance of the government insurance monopoly. While some economists have pointed to the bureaucratic behavior and inefficiency in a monopolistic government insurance system Paul Krugman (2006) points out two advantages of public health insurance that covers all citizens: saving of the administrative costs which private insurance companies incur "to identify and screen out high-cost customers" and "the ability to bargain with suppliers, especially drug companies, for lower prices." Yet there is no harm to allow private insurance companies to enter because they would not survive unless they can render better services at a profit. They may also have a better incentive to control costs.
Under the system of public supply in China, the urban residents receive much better health care, at least measured by expenditures per capita, than the rural population. The government has assisted the urban working population in the transformation of the former medical service system provided by the employing units to the current system of insurance financed three ways by the government, the employees themselves and the employers. Given its limited budget the local governments have not provided as much health care to a large segment of the rural population as under the former Commune system. The attempt to organize CMS as a collective medical care insurance system is incomplete. Until recently this system has received only limited government financing and is now covering only about 180 million of the 800 million rural population. For the urban population the current medical care is essentially publicly supplied and publicly insured although much of medical expense is paid for privately. For the rural population public supply is limited and demand is limited by the lack of insurance and low income.
Inequality between the rural and urban population in the Chinese system of public supply and public insurance of healthcare is a major weakness of that system.
Returning to the need to privatize the supply healthcare services, given the positive experience of private supply in Suqian city as described in section 4 and in all other countries in the world in which private hospitals flourish, China does not need to privatize all public hospitals but only need to allow non-government hospitals to exist and to compete with one another and with public hospitals. Let the better hospitals flourish. In the case of education, the government has encouraged private provision through the leasing of public schools for "operation by the people" and the establishment of private schools at all three levels of primary, secondary and higher education, and of financially independent branches of public universities. See Chow and Shen (2006) for a discussion. However the government still retains the old notion of the planning period that hospitals should be public and has not encouraged the establishment of private hospitals or the leasing of public hospitals for "operation by the people." The unfortunate result is the lack of increase in the output and the rapid increase in price of healthcare in a period when China experienced a very rapid growth in national output and a stable price level.
Conclusion
After surveying the institutional changes in China's healthcare system, this paper presents statistical demand functions for health care with income elasticity near unity for both the urban and rural population and a price elasticity of about 0.6. It applies demand analysis to explain the increase in healthcare expenditure and in the relative price of medical services as income increases and as supply is limited. When income increased the demand curve shifted upward. Given an inelastic supply both relative price and total expenditure increased. Our demand equation can also explain the increase in the ratio of healthcare expenditure to GDP in the course of rapid economic development. While
Chinese data are consistent with a demand equation based on the theory of consumer demand for health care, the data on the quantity supplied suggest that aggregate supply during the sample period was determined by a government system of public supply of healthcare which did not respond to price increase. A rapid increase in demand led only to a rapid increase in price but not quantity supplied as the data show.
China's economic reform has been regarded as a great success and the accompanied economic growth has been phenomenal. One important failure of the reform was the failure to allow market forces to operate in the supply of healthcare. As the reform experience in Suqian demonstrates, relying solely on public supply by local governments and state-owned units could lead to no increase in supply. The Chinese public healthcare system also resulted in serious inequality in the supply of and insurance for healthcare between the urban and rural population. Many poor and uninsured farmers received less health care than under the Commune system because the increase in their incomes was not sufficient to pay for the same amount of health care now at much higher prices.
Most recently the Chinese government has attempted to improve the health care of the rural population through the expansion of the cooperative medical insurance system CMS in the next few years with its own subsidy but the success of this policy remains to be seen. This is one important aspect of the more general problem of rural poverty, called the san-nong problem (or three-farm problem for farming, rural areas and farmers) to which the government is devoting much attention as discussed in Chow (2006) but much of that general problem is yet unresolved.
